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Description

TECHNICAL FIELD

[0001] The present invention relates to a gas tank ar-
rangement for an internal combustion engine. The inven-
tion also relates to a vehicle comprising such a gas tank
arrangement and a method for controlling flow of com-
bustible gas in a gas tank arrangement. The invention is
applicable on vehicles, in particularly low, medium and
heavy duty vehicles commonly referred to as trucks. Al-
though the invention will mainly be described in relation
to a truck, it may also be applicable for other type of ve-
hicles such as e.g. working machines, buses, boats etc.

BACKGROUND

[0002] In relation to propulsion systems for heavy duty
vehicles, internal combustion engines are frequently
used. These internal combustion engines are most often
propelled by a combustible fluid such as e.g. diesel or
petrol. However, in order to further reduce engine emis-
sions of the vehicles, alternative propulsion methods
and/or fuels are being used, either alone or in combina-
tion with the well known combustible fluids. These may
include, for example, ethanol or electrical propulsion from
an electric machine, etc.
[0003] As a further alternative, a combustible gas, such
as e.g. compressed natural gas, DME, biogas, etc. has
been found a suitable propulsion fuel for vehicles in the
form of trucks. The combustible fluids can be used in
combination with the combustible gas for propelling the
internal combustion engine, in the following also referred
to as a dual fuel internal combustion engine. Since the
residuals from the combustible gas are relatively envi-
ronmentally friendly in comparison to e.g. diesel fuel, pol-
lution from the emissions thereof is reduced for these
types of engines.
[0004] A problem with engines being propelled by the
above described combustible gas is that if leakage of gas
occurs from e.g. the gas tank or other positions of the
system there is a risk of green house gas emission. Un-
wanted leakage of this kind also has an economical as-
pect since the fuel consumption will increase. Moreover,
the combustible gas needs to be provided at relatively
high pressure levels when being delivered to the fuel in-
jectors of the engine. This is a problem as the combustible
gas is initially contained in a low pressure gas tank in
liquid form and thus needs to be pressurized and con-
verted into gas phase before delivery to the internal com-
bustion engine.
[0005] US 5 960 809 A relates to a gas tank arrange-
ment configured to handle return flow from an internal
combustion engine, the system comprises an equalizing
valve which is arranged to control the return fuel of the
engine to be delivered to a first and a second tank based
on the gas level in the tanks.
[0006] There is thus a need to provide an improved

gas tank arrangement which is able to handle the various
phases of the combustible gas contained in the system
for improving the utilization of the combustible gas in the
system.

SUMMARY

[0007] It is an object of the present invention to provide
a gas tank arrangement which at least partially over-
comes the deficiencies of the prior art. This is achieved
by a gas tank arrangement according to claim 1.
[0008] According to a first aspect of the present inven-
tion, there is provided a gas tank arrangement for an
internal combustion engine, the gas tank arrangement
comprising a gas tank for containing a combustible gas,
and an additional gas tank arranged in upstream fluid
communication with the internal combustion engine,
wherein the gas tank arrangement further comprises a
valve arrangement positioned in fluid communication
with the internal combustion engine, wherein the valve
arrangement is further arranged in upstream fluid com-
munication with the gas tank and the additional gas tank
for controllably direct combustible gas from the internal
combustion engine to either the gas tank or the additional
gas tank.
[0009] The wording "combustible gas" should in the
following and throughout the entire description be inter-
preted as a gas which can be ignited, either self-ignited
by compression or be ignited by e.g. a spark plug. The
invention should thus not be limited to any specific com-
bustible gas. However, as a non-limiting example, the
combustible gas may be natural gas, which is described
further below. Other alternatives are of course conceiv-
able such as e.g. DME or biogas, etc. The combustible
gas which can be provided in the gas tank can be in liquid
phase and in gas phase. Hence, the wording "combus-
tible gas" should be interpreted to include liquefied gas
as well as gas in gas phase. Accordingly, a lower portion
of the gas tank can be provided with liquid combustible
gas while an upper portion of the gas tank can be provided
with combustible gas in gas phase.
[0010] Moreover, as described above the valve ar-
rangement is positioned in fluid communication with the
internal combustion engine. This should also be con-
strued as the valve arrangement being positioned in fluid
communication with e.g. a combustible gas rail of the
internal combustion engine. Such combustible gas rail
may comprise fuel/gas injectors for controllably direct
gaseous fuel into the cylinders of the internal combustion
engine. Accordingly, combustible gas delivered from the
internal combustion engine should be understood to
mean combustible gas delivered from the combustible
gas rail of the internal combustion engine.
[0011] An advantage is that combustible gas from the
internal combustion engine can be redirected to one of
the gas tank and the additional gas tank based on the
current state of the combustible gas. Such current state
may relate to the gas pressure level of the combustible
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gas as will be described further below. Hence, irrespec-
tive of the pressure level of the combustible gas delivered
from the internal combustion engine, the combustible gas
can be directed to either the gas tank or the additional
gas tank for re-use thereafter of the combustible gas.
Hereby, the combustible gas from the internal combus-
tion engine need not be wasted to e. g. the atmosphere.
This will thus further improve the fuel consumption of the
vehicle provided with such a gas tank arrangement con-
nected to an internal combustion engine. Also, a more
environmentally friendly gas tank arrangement is provid-
ed.
[0012] According to an example embodiment, the
valve arrangement may be a gas pressure controlled
valve arrangement.
[0013] Hereby, the valve directs the combustible gas
from the internal combustion engine to the gas tank or
the additional gas tank in dependence of a gas pressure
level thereof.
[0014] According to an example embodiment, the
valve arrangement may be controllable between a first
state in which combustible gas from the internal combus-
tion engine is directed to the gas tank and a second state
in which combustible gas from the internal combustion
engine is directed to the additional gas tank, wherein the
valve arrangement is controllable to be switched from
the first state to the second state when a pressure level
of the combustible gas from the internal combustion en-
gine exceeds a predetermined threshold limit.
[0015] Hereby, low pressure combustible gas is direct-
ed to the gas tank while combustible gas with slightly
higher gas pressure is directed to the additional gas tank.
According to a non-limiting example embodiment, the
gas pressure level of the combustible gas directed to the
gas tank may be below 50 bar, while the gas pressure
level of the combustible gas directed to the additional
gas tank may be above 50 bar. Hence, when the pressure
level of the combustible gas from the internal combustion
engine exceeds a limit around 50 bars, the valve arrange-
ment is switched to the second state. It should however
be readily understood that the above described gas pres-
sure levels are merely for descriptive purposes and may
of course be different depending on the specific applica-
tion and engine, etc.
[0016] According to an example embodiment, the
valve arrangement may be a mechanically controlled
valve arrangement.
[0017] Hereby, no control unit or control electronics is
needed for controllably direct the combustible gas from
the internal combustion engine to the gas tank or the
additional gas tank. However, the valve arrangement
may also be an electronically controlled valve. In such
situation, the electronically controlled valve may be con-
nected to a pressure sensor which detects the pressure
level of the combustible gas from the internal combustion
engine and controls the valve arrangement to be posi-
tioned in one of the first or second states.
[0018] According to an example embodiment, the gas

tank may be arranged in upstream fluid communication
with the additional gas tank.
[0019] Hereby, combustible gas from the gas tank may
also be delivered to the additional gas tank. This is ad-
vantageous in cases where the gas pressure level of the
gas tank exceeds a predetermined limit at which the gas
tank needs to be vented. Instead of venting to the atmos-
phere, the pressure level of the gas tank can be reduced
by directing combustible gas in gaseous phase to the
additional gas tank. A further advantage is that the pres-
sure level in the gas tank can be reduced before refilling
the gas tank. Hereby, the operator of the vehicle can thus
control e.g. the compressor described below before
he/she initiates refill of the fuel tank. Reducing the pres-
sure level of the gas tank will speed up the process of
refilling the gas tank. According to an example embodi-
ment, the gas tank arrangement may further comprise a
compressor arranged in fluid communication between
gas tank and the additional gas tank.
[0020] Hereby, the combustible gas directed from the
gas tank can be increased to a pressure level corre-
sponding to the pressure level of the combustible gas in
the additional gas tank. A compressor is also advanta-
geous as an operator of the vehicle can control the com-
pressor and thereby control the flow of combustible gas
from the gas tank to the additional gas tank when desired.
[0021] According to an example embodiment, the gas
tank arrangement may comprise a fuel supply line be-
tween the gas tank and the internal combustion engine,
the gas tank arrangement further comprises a first fuel
pump arranged in the fuel supply line.
[0022] Hereby, combustible gas can be directed from
the gas tank to the internal combustion engine. Prefera-
bly, the fuel supply line is connected to a lower portion
of the gas tank for directing combustible gas in liquid
phase from the gas tank. The combustible gas in liquid
phase is thus initially directed to the first fuel pump for
increasing a pressure level thereof.
[0023] According to an example embodiment, the ad-
ditional gas tank may be connected to the fuel supply line
at a position downstream the first fuel pump.
[0024] Hereby, the combustible gas from the gas tank
and the combustible gas from the additional gas tank are
mixed with each other at a position, i.e. a mixing point,
downstream the first fuel pump. Preferably, combustible
gas in liquid phase is delivered from the gas tank to the
mixing point and combustible gas in gas phase is deliv-
ered from the additional gas tank to the mixing point.
However, other phases of the combustible gas delivered
from the gas tank and the additional gas tank are also
conceivable. An advantage of mixing combustible gas in
liquid phase with combustible gas in gas phase is that
the efficiency of a second fuel pump, which is further
described below, can be reduced by the combustible gas
in gas phase as the flow through of the second fuel pump
can be reduced.
[0025] According to an example embodiment, the gas
tank arrangement may comprise a gas converter ar-

3 4 



EP 3 529 478 B1

4

5

10

15

20

25

30

35

40

45

50

55

rangement arranged to convert liquefied combustible gas
to compressed combustible gas, the gas converter ar-
rangement being positioned in the fuel supply line down-
stream the first fuel pump.
[0026] Hereby, the combustible gas can be converted
into pressurized gas in gas phase which is suitable for
delivery to the fuel injection system of the internal com-
bustion engine.
[0027] According to an example embodiment, the gas
converter arrangement may comprise a second fuel
pump and an evaporating unit positioned in fluid commu-
nication with the second fuel pump.
[0028] The wording evaporating unit should be under-
stood to mean a device or arrangement which converts
a fluid from liquid phase to gas phase. Such evaporating
unit may, as a non-limiting example, be a heat exchanger.
[0029] The fuel pump thus pressurizes the liquid com-
bustible gas before delivery to the evaporating unit, which
transforms the compressed liquefied gas to compressed
gas in gas phase prior to delivery to the fuel injection
system of the internal combustion engine.
[0030] According to an example embodiment, the gas
tank arrangement may further comprise a second addi-
tional gas tank arranged in downstream fluid communi-
cation with the gas tank.
[0031] Hereby, the second additional gas tank may
contain and controllably deliver highpressure combusti-
ble gas to the fuel injection system of the internal com-
bustion engine. In cases where the second fuel pump,
for some reason, is unable to sufficiently increase the
pressure level of the combustible gas, the second addi-
tional gas tank contains sufficiently pressurized combus-
tible gas to be delivered to the internal combustion en-
gine. It is also advantageous to store/contain high pres-
sure combustible gas that can be used when starting the
engine before the second fuel pump has been able to
sufficiently pressurize the combustible gas delivered
from the gas tank.
[0032] Thus, according to an example embodiment,
the second additional gas tank may be a high pressure
gas vessel configured to contain compressed combusti-
ble gas adapted to be delivered to a fuel injection system
of the internal combustion engine.
[0033] According to a second aspect, there is provided
a method for controlling flow of combustible gas in a gas
tank arrangement, the gas tank arrangement comprising
a gas tank for containing a combustible gas, and an ad-
ditional gas tank, the gas tank and additional gas tank
being arranged in fluid communication with the internal
combustion engine, wherein the method comprises the
steps of determining a pressure level of a combustible
gas delivered from the internal combustion engine; and
controlling the combustible gas to be delivered to the
additional gas tank if the pressure level of the combustible
gas from the internal combustion engine is above a pre-
determined threshold limit.
[0034] Effects and features of the second aspect of the
present invention are largely analogous to those de-

scribed above in relation to the first aspect of the present
invention.
[0035] According to a third aspect, there is provided a
vehicle comprising an internal combustion engine and a
gas tank arrangement according to any of the embodi-
ments described above in relation to the first aspect of
the present invention, wherein the internal combustion
engine is arranged downstream the gas tank arrange-
ment.
[0036] According to an example embodiment, the in-
ternal combustion engine may be a dual fuel internal com-
bustion engine.
[0037] Effects and features of the third aspect of the
present invention are largely analogous to those de-
scribed above in relation to the first aspect of the present
invention.
[0038] Further features of, and advantages with, the
present invention will become apparent when studying
the appended claims and the following description. The
skilled person realize that different features of the present
invention may be combined to create embodiments other
than those described in the following, without departing
from the scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The above, as well as additional objects, fea-
tures and advantages of the present invention, will be
better understood through the following illustrative and
non-limiting detailed description of exemplary embodi-
ments of the present invention, wherein:

Fig. 1 is a lateral side view illustrating an example
embodiment of a vehicle in the form of a truck;

Fig. 2 is a schematic view illustrating an example
embodiment of the gas tank arrangement according
to the present invention;

Fig. 3 is a schematic view illustrating another exam-
ple embodiment of the gas tank arrangement accord-
ing to the present invention; and

Fig. 4 is a flow chart of a method for controlling flow
of combustible gas in the gas tank arrangements of
Figs. 2 and 3.

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS OF THE INVENTION

[0040] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which exemplary embodiments of the
invention are shown. The invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein;
rather, these embodiments are provided for thorough-
ness and completeness. Like reference character refer
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to like elements throughout the description.
[0041] With particular reference to Fig. 1, there is pro-
vided a vehicle 1 comprising an internal combustion en-
gine 102. The internal combustion engine 102 may, for
example, be a dual fuel internal combustion engine 102
which is connected to a fuel tank, such as e.g. a diesel
tank, and to a gas tank arrangement 100, which gas tank
arrangement 100 will be described in further detail below.
The internal combustion engine 102 may thus be pro-
pelled by both conventional fuels such as e.g. diesel or
petrol, as well as by a combustible gas such as e.g. com-
pressed natural gas, DME, biogas, etc. The combustible
gas may be provided either in a liquid phase i.e. a liq-
uid/liquefied combustible gas, or in a gas phase. The
vehicle 1 depicted in Fig. 1 is a heavy duty vehicle 1, here
in the form of a truck, for which the inventive gas tank
arrangement 100 is particularly suitable for.
[0042] Now, with reference to Fig. 2 an example em-
bodiment of the gas tank arrangement 100 according to
the present invention is depicted. The gas tank arrange-
ment 100 comprises a gas tank 104 arranged for con-
taining the combustible gas. The gas tank 104 is arranged
upstream the internal combustion engine 102 for supply
of combustible gas thereto via a fuel supply line 112. The
combustible gas is preferably in liquid phase in a lower
portion of the gas tank 104 and in gas phase in an upper
portion of the gas tank 104. Furthermore, the gas tank
104 is preferably a gas tank pressure vessel arranged to
contain a slightly compressed combustible gas. As a non-
limiting example, the gas tank may be pressurized be-
tween 0 - 16 bar.
[0043] Furthermore, the gas tank arrangement 100
comprises an additional gas tank 106 arranged in up-
stream fluid communication with the internal combustion
engine 102 for supply of combustible gas thereto. The
additional gas tank 106 is arranged to contain combus-
tible gas of higher pressure in comparison to the pressure
level of the gas tank 104. As a non-limiting example, the
gas pressure level in the additional gas tank is between
50 - 100 bar. Preferably, the combustible gas in the ad-
ditional gas tank is arranged in gas phase.
[0044] The additional gas tank 106 is connected to the
fuel supply line 112 at a position 113 downstream the
gas tank 104 via a conduit 109 such that combustible
gas from the gas tank 104 is mixed with combustible gas
from the additional gas tank 106 in the fuel supply line
112 upstream the internal combustion engine 102.
[0045] Moreover, the gas tank arrangement 100 fur-
ther comprises a valve arrangement 108. The valve ar-
rangement 108 is arranged in fluid communication with
the internal combustion engine 102. Preferably, the valve
arrangement 108 is arranged in fluid communication with
a fuel injection system 124 of the internal combustion
engine 102.
[0046] Furthermore, the valve arrangement 108 is ar-
ranged in upstream fluid communication with the gas tank
104 via a conduit 115 and in upstream fluid communica-
tion with the additional gas tank 106 via a conduit 119.

Hereby, combustible gas returned from the internal com-
bustion engine 102, or more particularly, combustible gas
which is not combusted in the cylinders of the internal
combustion engine 102 but directed therefrom for a par-
ticular reason, is delivered to the valve arrangement 108.
The valve arrangement 108 can be positioned in a first
state and a second state. In the first state, the combus-
tible gas is delivered from the internal combustion engine
102 to the gas tank 104. In the second state, the com-
bustible gas is delivered from the internal combustion
engine 102 to the additional gas tank 106. The valve ar-
rangement 108 is controllable between the first and sec-
ond states based on the pressure level of the combustible
gas delivered from the internal combustion engine 102,
where the valve arrangement 108 is switched from the
first state to the second state when the pressure level of
the combustible gas from the internal combustion engine
102 exceeds a predetermined limit.
[0047] In the example embodiment depicted in Fig. 2,
the valve arrangement 108 is thus a gas pressure con-
trolled valve arrangement. The combustible gas from the
internal combustion engine 102 is delivered to the valve
arrangement 108 via a conduit 117. Hereby, the pressure
level of the combustible gas in the conduit 117 is deter-
mined and the valve arrangement 108 controlled accord-
ingly. The valve arrangement 108 can be controlled by
means of the combustible gas from the internal combus-
tion engine 102 pushing on a first, lower portion 103 of
the valve arrangement 108. When the gas pressure ex-
ceeds the predetermined limit, a springing means 105,
or other suitable arrangement, at a second, upper portion
107 of the valve arrangement 108 is compressed for mov-
ing the valve arrangement 108 to the second state. When
the pressure level is equal to, or below the predetermined
threshold limit, the springing means 105 pushes the valve
arrangement 108 to the first state. Other arrangement
than a mechanically controlled valve as depicted in Fig.
2 may of course be used as well, such as e.g. an elec-
tronically controlled valve. Such electronically controlled
valve may be provided with a sensor arranged to meas-
ure/determine the pressure level in the conduit 117 and
control the valve to be positioned in the first state or the
second state.
[0048] Accordingly, when the pressure level of the
combustible gas from the internal combustion engine 102
is above the predetermined threshold level, for example
above 50 bar, the combustible gas is delivered to the
additional gas tank 106 and when the pressure level is
below the threshold limit, the combustible gas is delivered
to the gas tank 102.
[0049] Furthermore, the gas tank arrangement also
comprises a valve 130 positioned downstream the gas
tank 102. The valve 130 is preferable positioned in the
intersection of the fuel supply line 112 and the conduit
117. Hereby, the combustible gas is directed from the
fuel supply line 112 to the internal combustion engine
102 or from the internal combustion engine to the valve
arrangement 108. Accordingly, the valve 130 is prefera-
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bly preventing combustible gas to be delivered to the
valve arrangement 108 during normal operation when
the internal combustion engine 102 is propelled by com-
bustible gas from the gas tank 104. Likewise, the valve
130 is preferably arranged to prevent combustible gas
to be delivered to the fuel supply line 112 when controlling
the combustible gas to be delivered from the internal
combustion engine 104 to the valve arrangement 108.
The valve 130 is preferably controlled by e.g. a vehicle
control unit or engine control unit.
[0050] Reference is now made to Fig. 3, which illus-
trates another example embodiment of the valve ar-
rangement 100 according to the invention. The embod-
iment depicted in Fig. 3 comprises the features described
above in relation to the description of Fig. 2. Similar fea-
tures as described above will not be described further
below unless indicated specifically.
[0051] As described above, the gas tank 104 is ar-
ranged in fluid communication with the internal combus-
tion engine 102 via a fuel supply line 112. As depicted in
Fig. 3, a first fuel pump 114 is positioned in the fuel supply
line 112 downstream the gas tank 104. The first fuel pump
114 is thus arranged to receive combustible gas in liquid
phase from the gas tank 104, whereby the pressure level
thereof is increased. According to a non-limiting example,
the first fuel pump 114 is a low pressure fuel pump ar-
ranged to increase the pressure level of the combustible
gas from the gas tank 104 to a level slightly below the
pressure level of the combustible gas received from the
additional gas tank 106 at the position 113 where the
additional gas tank 106 connects to the fuel supply line
112. The first fuel pump 114 is thus positioned between
the gas tank 104 and the position 113 where the addi-
tional gas tank 106 connects to the fuel supply line 112.
Moreover, the combustible gas delivered from the first
fuel pump 114 is preferably in liquid phase.
[0052] Furthermore, the gas tank arrangement 100
comprises a gas converter arrangement 116. The gas
converter arrangement 116 is arranged to convert low
pressure combustible gas in liquid phase to high pressure
combustible gas in gas phase. High pressure combusti-
ble gas in gas phase is preferable for delivery to the fuel
injection system 124 of the internal combustion engine
102.
[0053] According to the example embodiment depicted
in Fig. 3, the gas converter arrangement 116 comprises
a second fuel pump 118 and an evaporating unit 120,
which evaporating unit 120 is arranged downstream the
second fuel pump 118. The second fuel pump 118 is thus
arranged to further increase the pressure level of the liq-
uefied combustible gas, or the mixture of combustible
gas in gas phase and combustible gas in liquid phase.
Thereafter, the high pressure combustible gas is evap-
orated in the evaporating unit 120 to be arranged in gas
phase. According to a non-limiting example, the second
fuel pump 118 is a high pressure fuel pump arranged to
increase the pressure level of the combustible gas to
approximately 500 - 550 bar before delivery to the evap-

orating unit 120.
[0054] Furthermore, the gas tank arrangement 100
comprises a second additional gas tank 122. The second
additional gas tank 122 is positioned downstream the
gas converter arrangement 116 and positioned in up-
stream fluid communication with the internal combustion
engine 102. The second additional gas tank 122 is thus
preferably arranged as a high pressure gas vessel con-
figured to contain high pressure combustible gas in gas
phase. According to a non-limiting example, the pressure
level of the second additional gas tank 122 is approxi-
mately 500 - 550 bar. Hereby, high pressure combustible
gas can be controllably delivered from the second addi-
tional gas tank 122 to the internal combustion engine 102
for propulsion thereof. According to the example depicted
in Fig. 3, the above described valve 130 is positioned
between the second additional gas tank 122 and the in-
ternal combustion engine 102 for controllably delivery of
high pressure combustible gas thereto and for preventing
high pressure combustible gas to be delivered to the
valve arrangement during normal, gas propelling opera-
tion of the internal combustion engine 102. The valve 130
also prevents combustible gas to be delivered to the sec-
ond additional gas tank 122 when there is a desire to
direct combustible gas from the internal combustion en-
gine 102.
[0055] Moreover, the gas tank arrangement 100 fur-
ther comprises a conduit 203 arranged between the gas
tank 104 and the additional gas tank 106. According to
the example embodiment depicted in Fig. 3, the conduit
203 is connected to the upper portion of the gas tank 104
for delivery of combustible gas in gas phase to the addi-
tional gas tank 106. Hereby, the gas tank 104 can be
vented in case the pressure level in the gas tank 104
exceeds a predetermined maximum limit.
[0056] Further, a compressor 110 is positioned in the
conduit 203 between the gas tank 104 and the additional
gas tank 106. Hereby, the pressure level of the combus-
tible gas delivered from the gas tank 104 can be in-
creased to the gas pressure level of the additional gas
tank 106. According to a non-limiting example, the com-
pressor 110 may be arranged as a low pressure com-
pressor increasing the pressure of the combustible gas
from the gas tank to a level of approximately 50 - 100 bar.
[0057] Still further, the gas tank arrangement 100 also
comprises a second valve arrangement 201 positioned
in the conduit 109 between the additional gas tank 106
and the fuel supply line 112. Hence, the second valve
arrangement 201 is positioned in downstream fluid com-
munication with the additional gas tank 106 for control-
lably delivery of combustible gas from the additional gas
tank 106 to the fuel supply line 112, and thus, according
to the example embodiment depicted in Fig 3, to the gas
converter arrangement 116.
[0058] In order to describe the method of controlling
flow of combustible gas from the internal combustion en-
gine 102, reference is made to Fig. 4. When combustible
gas is directed from the internal combustion engine 102,
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the pressure level thereof in the conduit 117 is deter-
mined S1. The pressure level can be determined auto-
matically and mechanically by means of a mechanically
controlled pressure valve. The pressure level can also
be determined by means of a suitable pressure sensor
(not shown). If the pressure level of the combustible gas
in the conduit 117 is above a predetermined threshold
limit, the combustible gas is controlled S2 to be delivered
to the additional gas tank 106. If the pressure level is
equal to, or below the predetermined threshold limit, the
combustible gas is controlled to be delivered to the gas
tank 104. The step of controlling S2 the combustible gas
is preferably made by means of the valve arrangement
108 positioned in the conduit 117. The valve arrangement
108 as described above and depicted in Figs. 2 and 3
can thus be positioned in the first state to deliver com-
bustible gas to the gas tank 104 if the pressure level is
equal to, or below the predetermined threshold level, and
be positioned in the second state to deliver combustible
gas to the additional gas tank 106 if the pressure level is
above the predetermined threshold level.
[0059] It is to be understood that the present invention
is not limited to the embodiments described above and
illustrated in the drawings; rather, the skilled person will
recognize that many changes and modifications may be
made within the scope of the appended claims. For ex-
ample, the gas tank arrangement 100 may comprise a
variety of valves for controlling flow of combustible gas
from e.g. the gas tank 104 to the additional gas tank 106
and/or the flow of combustible gas in the flow line 112
between the gas tank 104 and the internal combustion
engine 102. Such valves may e.g. be controlled mechan-
ically or electrically.

Claims

1. A gas tank arrangement (100) for an internal com-
bustion engine (102), said gas tank arrangement
(100) comprising a gas tank (104) for containing a
combustible gas, and an additional gas tank (106)
arranged in upstream fluid communication with said
internal combustion engine (102), wherein the gas
tank arrangement (100) further comprises a valve
arrangement (108) positioned in fluid communica-
tion with the internal combustion engine (102), said
valve arrangement (108) being further arranged in
upstream fluid communication with the gas tank
(104) and the additional gas tank (106) for control-
lably directing combustible gas from the internal
combustion engine (102) to either the gas tank (104)
or the additional gas tank (106), wherein the valve
arrangement (108) is controllable between a first
state in which combustible gas from the internal com-
bustion engine (102) is directed to the gas tank (104)
and a second state in which combustible gas from
the internal combustion engine (102) is directed to
the additional gas tank (106), characterized in that

the valve arrangement (108) is controllable to be
switched from the first state to the second state when
a pressure level of the combustible gas from the in-
ternal combustion engine (102) exceeds a predeter-
mined threshold limit.

2. The gas tank arrangement (100) according to claim
1, wherein the valve arrangement (108) is a gas pres-
sure controlled valve arrangement.

3. The gas tank arrangement (100) according to any
one of the preceding claims, wherein the valve ar-
rangement (108) is a mechanically controlled valve
arrangement.

4. The gas tank arrangement (100) according to any
one of the preceding claims, wherein gas tank (104)
is arranged in upstream fluid communication with the
additional gas tank (106).

5. The gas tank arrangement (100) according to claim
4, wherein the gas tank arrangement (100) further
comprises a compressor (110) arranged in fluid com-
munication between gas tank (104) and the addition-
al gas tank (106).

6. The gas tank arrangement (100) according to any
one of the preceding claims, wherein the gas tank
arrangement (100) comprises a fuel supply line (112)
between the gas tank (104) and the internal com-
bustion engine (102), said gas tank arrangement
(100) further comprises a first fuel pump (114) ar-
ranged in said fuel supply line (112).

7. The gas tank arrangement (100) according to claim
6, wherein said additional gas tank (100) is connect-
ed to said fuel supply line (112) at a position (113)
downstream said first fuel pump (114).

8. The gas tank arrangement (100) according to claims
6 or 7, wherein the gas tank arrangement (100) com-
prises a gas converter arrangement (116) arranged
to convert liquefied combustible gas to compressed
combustible gas, said gas converter arrangement
(116) being positioned in said fuel supply line (112)
downstream said first fuel pump (114).

9. The gas tank arrangement (100) according to claim
8, wherein said gas converter arrangement (116)
comprises a second fuel pump (118) and an evap-
orating unit (120) positioned in fluid communication
with said second fuel pump (118).

10. The gas tank arrangement (100) according to any
one of the preceding claims, said gas tank arrange-
ment (100) further comprising a second additional
gas tank (122) arranged in downstream fluid com-
munication with the gas tank (104).
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11. The gas tank arrangement (100) according to claim
10, wherein the second additional gas tank (122) is
a high pressure gas vessel configured to contain
compressed combustible gas adapted to be deliv-
ered to a fuel injection system (124) of the internal
combustion engine (102).

12. A method for controlling flow of combustible gas in
a gas tank arrangement (100), said gas tank ar-
rangement (100) comprising a gas tank (104) for
containing a combustible gas, and an additional gas
tank (106), said gas tank (104) and additional gas
tank (106) being arranged in fluid communication
with said internal combustion engine (102), wherein
the method comprises the steps of:

- determining (S1) a pressure level of a combus-
tible gas delivered from the internal combustion
engine (102); and
- controlling (S2) the combustible gas to be de-
livered to the additional gas tank (106) if the
pressure level of the combustible gas from the
internal combustion engine (102) is above a pre-
determined threshold limit.

13. A vehicle (1) comprising an internal combustion en-
gine (102) and a gas tank arrangement (100) accord-
ing to any one of claims 1 - 11, wherein said internal
combustion engine (102) is arranged downstream
the gas tank arrangement (100).

14. The vehicle (1) according to claim 13, wherein the
internal combustion engine (102) is a dual fuel inter-
nal combustion engine.

Patentansprüche

1. Gastankanordnung (100) für einen Verbrennungs-
motor (102), wobei die Tankanordnung (100) einen
Gastank (104) zum Enthalten eines Verbrennungs-
gases und einen zusätzlichen Gastank (106), der in
stromaufwärtiger Fluidverbindung mit dem Verbren-
nungsmotor (102) angeordnet ist, umfasst, wobei die
Gastankanordnung (100) weiter eine Ventilanord-
nung (108) umfasst, die in Fluidverbindung mit dem
Verbrennungsmotor (102) positioniert ist, wobei die
Ventilanordnung (108) weiter in stromaufwärtiger
Fluidverbindung mit dem Gastank (104) und dem
zusätzlichen Gastank (106) angeordnet ist zum
steuerbaren Leiten von Verbrennungsgas vom Ver-
brennungsmotor (102) entweder zum Gastank (104)
oder zum zusätzlichen Gastank (106),
wobei die Ventilanordnung (108) zwischen einem
ersten Zustand, worin Verbrennungsgas vom Ver-
brennungsmotor (102) zum Gastank (104) geleitet
wird, und einem zweiten Zustand, worin Verbren-
nungsgas vom Verbrennungsmotor (102) zum zu-

sätzlichen Gastank (106) geleitet wird, steuerbar ist,
dadurch gekennzeichnet, dass die Ventilanord-
nung (108) steuerbar ist, um vom ersten Zustand
zum zweiten Zustand geschaltet zu werden, wenn
ein Druckniveau des Verbrennungsgases vom Ver-
brennungsmotor (102) eine vordefinierte Schwellen-
grenze übersteigt.

2. Gastankanordnung (100) nach Anspruch 1, wobei
die Ventilanordnung (108) eine gasdruckgesteuerte
Ventilanordnung ist.

3. Gastankanordnung (100) nach einem der vorgehen-
den Ansprüche, wobei die Ventilanordnung (108) ei-
ne mechanisch gesteuerte Ventilanordnung ist.

4. Gastankanordnung (100) nach einem der vorgehen-
den Ansprüche, wobei der Gastank (104) in strom-
aufwärtiger Fluidverbindung mit dem zusätzlichen
Gastank (106) angeordnet ist.

5. Gastankanordnung (100) nach Anspruch 4, wobei
die Gastankanordnung (100) weiter einen Verdichter
(110) umfasst, der zwischen dem Gastank (104) und
dem zusätzlichen Gastank (106) in Fluidverbindung
angeordnet ist.

6. Gastankanordnung (100) nach einem der vorgehen-
den Ansprüche, wobei die Gastankanordnung (100)
eine Brennstoffversorgungsleitung (112) zwischen
dem Gastank (104) und dem Verbrennungsmotor
(102) umfasst, wobei die Gastankanordnung (100)
weiter eine erste Brennstoffpumpe (114) umfasst,
die in der Brennstoffversorgungsleitung (112) ange-
ordnet ist.

7. Gastankanordnung (100) nach Anspruch 6, wobei
der zusätzliche Gastank (100) in einer Position (113)
stromabwärts der ersten Brennstoffpumpe (114) mit
der Brennstoffversorgungsleitung (112) verbunden
ist.

8. Gastankanordnung (100) nach Anspruch 6 oder 7,
wobei die Gastankanordnung (100) eine Gaswand-
leranordnung (116) umfasst, die dafür eingerichtet
ist, verflüssigtes Verbrennungsgas in verdichtetes
Verbrennungsgas umzuwandeln, wobei die Gas-
wandleranordnung (116) in der Brennstoffversor-
gungsleitung (112) stromabwärtig der ersten Brenn-
stoffpumpe (114) positioniert ist.

9. Gastankanordnung (100) nach Anspruch 8, da-
durch gekennzeichnet, dass die Gaswandleran-
ordnung (116) eine zweite Brennstoffpumpe (118)
und eine Verdunstungseinheit (120) umfasst, die mit
der zweiten Brennstoffpumpe (118) in Fluidverbin-
dung positioniert ist.
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10. Gastankanordnung (100) nach einem der vorgehen-
den Ansprüche, wobei die Gastankanordnung (100)
ferner einen zweiten zusätzlichen Gastank (122)
umfasst, der mit dem Gastank (104) in stromabwär-
tiger Fluidverbindung angeordnet ist.

11. Gastankanordnung (100) nach Anspruch 10, wobei
der zweite zusätzliche Gastank (122) ein Hoch-
druckgasbehälter ist, der zum Enthalten eines ver-
dichteten Verbrennungsgases ausgelegt ist, das zu
einem Brennstoffinjektionssystem (124) eines Ver-
brennungsmotors (102) abgegeben werden soll.

12. Verfahren zur Steuerung der Strömung von Verbren-
nungsgas in einer Gastankanordnung (100), wobei
die Gastankanordnung (100) einen Gastank (104)
zum Enthalten eines Verbrennungsgases und einen
zusätzlichen Gastank (106) umfasst, wobei der Gas-
tank (104) und der zusätzliche Gastank (106) mit
dem Verbrennungsmotor (102) in Fluidverbindung
angeordnet ist, wobei das Verfahren die folgenden
Schritte umfasst:

- Bestimmen (S1) eines Druckniveaus eines
Verbrennungsgases, das vom Verbrennungs-
motor (102) abgegeben wird; und
- Steuern (S2) des Verbrennungsgases zum Ab-
geben an den zusätzlichen Gastank (106), wenn
das Druckniveau des Verbrennungsgases vom
Verbrennungsmotor (102) oberhalb einer vor-
definierten Schwellengrenze ist.

13. Fahrzeug (1) umfassend einen Verbrennungsmotor
(102) und eine Gastankanordnung (100) nach einem
der Ansprüche 1 - 11, wobei der Verbrennungsmotor
(102) stromabwärtig der Gastankanordnung (100)
angeordnet ist.

14. Fahrzeug (1) nach Anspruch 13, wobei der Verbren-
nungsmotor (102) ein Zweistoffverbrennungsmotor
ist.

Revendications

1. Agencement de réservoir de gaz (100) pour un mo-
teur à combustion interne (102), ledit agencement
de réservoir de gaz (100) comprenant un réservoir
de gaz (104) pour contenir un gaz combustible, et
un réservoir de gaz supplémentaire (106) disposé
en communication fluidique en amont avec ledit mo-
teur à combustion interne (102), dans lequel l’agen-
cement de réservoir de gaz (100) comprend en outre
un agencement de soupape (108) positionné en
communication fluidique avec le moteur à combus-
tion interne (102), ledit agencement de soupape
(108) étant en outre agencé en communication flui-
dique en amont avec le réservoir de gaz (104) et le

réservoir de gaz supplémentaire (106) pour diriger
de manière commandée le gaz combustible du mo-
teur à combustion interne (102) vers soit le réservoir
de gaz (104) soit le réservoir de gaz supplémentaire
(106), dans lequel l’agencement de soupape (108)
peut être commandé entre un premier état dans le-
quel le gaz combustible provenant du moteur à com-
bustion interne (102) est dirigé vers le réservoir de
gaz (104) et un deuxième état dans lequel le gaz
combustible provenant du moteur à combustion in-
terne (102) est dirigé vers le réservoir de gaz sup-
plémentaire (106), caractérisé en ce que l’agence-
ment de soupape (108) peut être commandé pour
être commuté du premier état au deuxième état lors-
qu’un niveau de pression du gaz combustible pro-
venant du moteur à combustion interne (102) dépas-
se une limite de seuil prédéterminée.

2. Agencement de réservoir de gaz (100) selon la re-
vendication 1, dans lequel l’agencement de soupape
(108) est un agencement de soupape commandée
par pression de gaz.

3. Agencement de réservoir de gaz (100) selon l’une
quelconque des revendications précédentes, dans
lequel l’agencement de soupape (108) est un agen-
cement de soupape à commande mécanique.

4. Agencement de réservoir de gaz (100) selon l’une
quelconque des revendications précédentes, dans
lequel le réservoir de gaz (104) est agencé en com-
munication fluidique en amont avec le réservoir de
gaz supplémentaire (106).

5. Agencement de réservoir de gaz (100) selon la re-
vendication 4, dans lequel l’agencement de réservoir
de gaz (100) comprend en outre un compresseur
(110) positionné en communication fluidique entre
le réservoir de gaz (104) et le réservoir de gaz sup-
plémentaire (106).

6. Agencement de réservoir de gaz (100) selon l’une
quelconque des revendications précédentes, dans
lequel l’agencement de réservoir de gaz (100) com-
prend une conduite d’alimentation en carburant
(112) entre le réservoir de gaz (104) et le moteur à
combustion interne (102), ledit l’agencement de ré-
servoir de gaz (100) comprenant en outre une pre-
mière pompe à carburant (114) disposée dans ladite
conduite d’alimentation en carburant (112).

7. Agencement de réservoir de gaz (100) selon la re-
vendication 6, dans lequel ledit réservoir de gaz sup-
plémentaire (100) est relié à ladite conduite d’alimen-
tation en carburant (112) à une position (113) en aval
de ladite première pompe à carburant (114).

8. Agencement de réservoir de gaz (100) selon la re-
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vendication 6 ou 7, dans lequel l’agencement de ré-
servoir de gaz (100) comprend un agencement de
convertisseur de gaz (116) agencé pour convertir du
gaz combustible liquéfié en gaz combustible com-
primé, ledit agencement de convertisseur de gaz
(116) étant positionné dans ladite conduite d’alimen-
tation en carburant (112) en aval de ladite première
pompe à carburant (114).

9. Agencement de réservoir de gaz (100) selon la re-
vendication 8, caractérisé en ce que l’agencement
de convertisseur de gaz (116) comprend une deuxiè-
me pompe à carburant (118) et une unité d’évapo-
ration (120) positionnée en communication fluidique
avec ladite deuxième pompe à carburant (118).

10. Agencement de réservoir de gaz (100) selon l’une
quelconque des revendications précédentes, ledit
agencement de réservoir de gaz (100) comprenant
en outre un deuxième réservoir de gaz supplémen-
taire (122) agencé en communication fluidique en
aval avec le réservoir de gaz (104).

11. Agencement de réservoir de gaz (100) selon la re-
vendication 10, dans lequel le deuxième réservoir
de gaz supplémentaire (122) est un réservoir de gaz
à haute pression configuré pour contenir un gaz
combustible comprimé adapté pour être délivré à un
système d’injection de carburant (124) du moteur à
combustion interne (102).

12. Procédé pour commander l’écoulement de gaz com-
bustible dans un agencement de réservoir de gaz
(100), ledit agencement de réservoir de gaz (100)
comprenant un réservoir de gaz (104) pour contenir
un gaz combustible, et un réservoir de gaz supplé-
mentaire (106), ledit réservoir de gaz (104) et ledit
réservoir de gaz supplémentaire (106) étant dispo-
sés en communication fluidique avec ledit moteur à
combustion interne (102), dans lequel le procédé
comprend les étapes consistant à :

- déterminer (S1) un niveau de pression d’un
gaz combustible délivré par le moteur à com-
bustion interne (102) ; et
- commander (S2) le gaz combustible à fournir
au réservoir de gaz supplémentaire (106) si le
niveau de pression du gaz combustible du mo-
teur à combustion interne (102) est supérieur à
une limite de seuil prédéterminée.

13. Véhicule (1) comprenant un moteur à combustion
interne (102) et un agencement de réservoir de gaz
(100) selon l’une quelconque des revendications 1
à 11, dans lequel ledit moteur à combustion interne
(102) est agencé en aval de l’agencement de réser-
voir de gaz (100).

14. Véhicule (1) selon la revendication 13, dans lequel
le moteur à combustion interne (102) est un moteur
à combustion interne bicarburant.
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